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1 GLP-COMPLIANCE STATEMENT

It is hereby declared that all tests were made in accordance with the ,Revised OECD Prin-

ciples of Good Laboratory Practice" (Paris, 1997) as stated in the following guidelines:

¢ OECD Principles of Good Laboratory Practice, adopted by Council on 26th Novem-
ber 1997; Environment Directorate, Organisation for Economic Cooperation and De-
velopment, Paris 1998

¢ Directive 2004/10/EC of the European Parliament and of the Council of 11 February
2004 on the harmonisation of laws, regulations and administrative provisions reiating
to the application of the principles of good laboratory practice and the verification of
their applications for tests on chemical substances (codified version)

+ Chemikaliengesetz (Chemicals Act) of the Federal Republic of Germany (ChemG)
§19 and annexes 1 and 2 in the version of 02 July 2008 Federal Law Gazette, Ger-
many (BGBL) N. 28/2008, pp. 1146-1184, amended in Federal Law Gazette, Germa-
ny (BGBL) from 02 November 2011, No. 56/2011, pp. 2162-2169

There were no circumstances that may have affected the quality or integrity of the study.

Date

Study Director

Information on Study Organisation:

Deputy Study Director

Principal Investigator Experimental Phase 2
Study Plan dated

Experimental Starting Date

Experimental Completion Date

Draft Report dated
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2 QUALITY ASSURANCE UNIT STATEMENT

This study has been inspected by the quality assurance unit according to the principles of
Good Laboratory Practice. Study Plan and Final Report were checked at the dates given
below, the Study Director and the management were informed with the corresponding re-
port.

Also, the performance of the study was inspected, and findings were reported to Study
Director and management. The inspection of short-term studies (duration less than four
weeks) is carried out as audit of process concerning major technical phases of at least one
similar test. Frequency is once or more a quarter.

Audit reports of test site QA were written and forwarded in a timely fashion. Content and
completeness were checked by lead QA.

The study was conducted and the reports were written in accordance with the Study Plan
and the Standard Operating Procedures of the test facility.

Deviations from the Study Plan were acknowledged and assessed by the Study Director
and included in the Final Report.

The reported results refiect the raw data of the study.

The quality assurance statement for experimental phase 2 is comprised in the phase study
report which is attached to this document.

Verified Procedure Inspected on Findings reported on Audit report no.

Study plan

| Performance of study

Draft report

Final report

Quality Assurance Manager
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3 SUMMARY
Title of Study:

Determination of the mutagenic potential o ith

the in-vitro test “Chromosome Aberration in !uman !ym-

phocytes” following OECD 473 and EU B.10
Findings and Results:

This study was performed to assess the mutagenic potential of _o induce struc-
tural chromosomal aberrations in human lymphocytes cultured in vitro In absence and
presence of an exogenous metabolic activation system (liver S9 mix from male rats, treat-
ed with Arochlor 1254). The test item was suspended in culture medium without fetal calf
serum.

Human lymphocytes, in whole blood culture, were stimulated to divide by addition of phy-
tohaemagglutinin and exposed to the test item both in the presence and absence of S9
mix derived from rat livers. Solvent and positive control cultures were also prepared. Three
hours after the end of cultivation, cell division was arrested using Colcemid, the cells were
harvested and slides were prepared. Then, the metaphase cells were examined for chro-
mosomal damage.

The following schedule was observed:

Procedure Exp.l | Exp.II* Exp. | | Exp. II*
Metabolic activation Without S9 mix With S9 mix

Cell proliferation 72 +2 hrs 72 +2 hrs 722 hrs 72+2hrs
Exposure period .4 hrs 22 hrs 4 hrs 4 hrs
Recovery 18 hrs — 18 hrs 18 hrs
Preparation interval 22 hrs 22 hrs 22 hrs 22 hrs
Conc. selected for 5000, 2500, 4946, 2473, 5000, 2500, 4946, 2473,
metaphase analysis | 1250 pg/mL 1236 pg/mL 1250 pg/mL 1236 pg/mL

*  performed for verification purposes.

Two independent experiments were performed. In each experimental group, all cell cul-
tures were set up in duplicates. In order to asses the toxicity of the test solution to cultured
human lymphocytes; the mitotic index was calculated for all cultures treated with test item,
positive controls and solvent control. On the basis of the data from the mitotic index, the
concentrations were selected for metaphase analysis: '

In both independent experiments, no toxicity was detected in the treatments without meta-
bolic activation.

In the first experiment, toxicity was detected in the two highest treatments with metabolic
activation (5000 and 2500 ug/mL).

In the second experiment, toxicity was detected in the three highest treatments with meta-
bolic activation (4946 pg/mL, 2473 pg/mL and 1236 pg/mL).
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In both experiments, no statistically significant and no biologically relevant increase of
structural chromosomal aberrations was observed at the evaluated treatments without
metabolic activation. Furthermore, no increase in the frequencies of polyploid metaphases
was found after treatment with the test item as compared to the frequencies of the con-
trols.

In both experiments, statistically significant and biologically relevant increases of structural
chromosomal aberrations were observed at the two highest evaluated treatments with
metabolic activation. No increase in the frequencies of polyploid metaphases was found
after treatment with the test item as compared to the frequencies of the controls.

All positive control compounds caused large, statistically significant increases in the pro-
portion of aberrant cells, demonstrating the sensitivity of the test system.

In conclusion, under the experimental conditions reported,-induces structural
chromosomal aberrations in human lymphocytes in vitro.
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4 PURPOSE AND PRINCIPLE OF THE STUDY

The in vitro chromosome aberration test is used to screen for possible mammalian muta-
gens and carcinogens. Many compounds that are positive in this test are mammalian car-
cinogens; however, there is not a perfect correlation between this test and carcinogenicity.
The in vitro chromosome aberration test performed in this study is an essential part for
genotoxicity studies of substances.

Sponsor’s intent: notification according to REACH.

Study Director of the whole study was_ Head of Department Mi-
crobiology of

The person responsible for the quality assurance of the study wa- Head of
Quality Assurance Unit olﬂ

5.1 Experimental Phase 1
Phase 1 of the study was performed at the test facili

Phase 1 included the cell cultivation, cell treatment, the chromosome preparation, the
staining of the chromosomes and the evaluation of the mitosis index.

5 PHASES OF THE STUDY

5.2 Experimental Phase 2:
Phase 2 of the study was performed at the test site-

Phase 2 included structural analysis of metaphases and test evaluation. Principal Investi-
gator for phase 2 was

5.3 Communication

All communication between study director and principal investigator or the quality assur-
ance of the test site concerning performance of the study or findings was documented.
Print-outs of e-mails were included in the raw data.
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6 LITERATURE

The study was conducted in accordance with the following guidelines:
¢ OECD Guidelines for the Testing of Chemicals, Part 473, adopted 21. Jul. 1997
"In vitro Mammalian Chromosome Abberation Test*

¢  Council Regulation (EC) No. 440/2008, EU Method B.10: Mutagenicity- In vitro
Mammalian Chromosome Aberration Test”, dated 30. May 2008

relevant SOPs of the test site

are listed in the phase study report.
For evaluation of results, the following literature was used:
¢+ Richardson, C., et al (1989): “Analysis of data from in vitro cytogenetic assays” Kirk-

land, D.J. {ed.). "Statistical evaluation of mutagenicity test data“, Cambridge Universi-
tyPress, Cambridge, 141-154
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7 MATERIALS AND METHODS

7.1 Testltem

Designation in Test Facility:
Date of Receipt:

Condition at Receipt: room temperature, in proper conditions

7.1.1 Specification
The following information concerning identity and composition of the test item was provid-
ed by the sponsor

Name

Batch no.
Appearance
Composition

CAS No.
EINECS-No.
Molecular formula
Molecular weight
Purity
Homogeneity
Stability

Solubility
Production date
Expiry date
Storage

Hazard information
R-phrases
S-phrases

7.1.2 Storage
The test item was stored in the test facility at room temperature, protected from light.
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7.1.3 Preparation

Preparation was the same for both experiments:
The test item wa“in deionised water, ethanol or DMSQO. Therefore,
the test item was autoclaved and suspended in medium without FCS. A suspension was

prepared (containing 2.47 g/50 mL nominal) and shaken for 24 hours. The suspension was
centrifuged on the day of the test and the supernatant was used to prepare the geometric
series of the concentrations to be tested.

The following treatments (real concentrations) of the test item were prepared in the first
experiment:

5000, 2500, 1250, 625, 313, 156, 78 and 39 (all concentrations given in pg/mL).

The following treatments (real concentrations) of the test item were prepared in the second
experiment:

4946, 2473, 1236, 618, 309, 155, 77 and 39 (all concentrations given in pg/mL).

7.2 Test System
7.2.1 Specification
Human whole blood treated with anti-coagulant (heparin).

7.2.2 Blood Collection
Blood samples were obtained from healthy donors who neither smoke nor receive medica-
tion. The same donor was chosen for both individual experiments:

Table 7.2-a Blood donors

Experimental part Exposure Donor Examined for chromo-
date somal damage
Experiment | ® male, 35 years yes £ Experiment |
permen ) with and without S9
Experiment Il ® male, 35 years yes £ Experiment 1l

with and without S9

7.3 Solvent Controls

Medium without FCS was used as solvent control for the test item and for the positive con-
trol EMS. 0.9 % NaCl was chosen as solvent control for the positive control CPA.
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7.4 Positive Controls
The following mutagenic substances were used as positive controls:

7.4.1 Without metabolic activation
Ethyl methanesulphonate (EMS)

CAS no. 62-50-0

Soivent PBS (phosphate buffered saline)
Supplier: SIGMA

Purity: pure

Lot no.: 126K0758

Expiry Date: 23. Jul. 2012

Final concentrations: 400 and 600 pyg/mL (Exp. | and Exp. Il)

7.4.2 With metabolic activation
Cyclophosphamide (CPA) monohydrate

CAS no. 6055-19-2

Solvent 0.9 % NaCl

Supplier: SIGMA

Purity: - pure

Lot no.: 097K1569

Expiry Date: 05. Jul. 2012

Final concentration: 35 yg/mL (Exp. | and Exp. II)

7.5 Chemicals and Media

The purity of the chemicais which were used was either "analytical grade” or "for microbio-
logical purposes*. All solutions and media were sterilized, either by autoclaving (121 °C, 20
minutes) or by membrane filtration.

All concentrations and volumes are given as nominal concentrations; real weights may
differ < 10 %.

7.5.1 Media
Culture base medium RPMI 1640, Supplier Biochrom AG, 12247 Berlin, Germany, serving
as base for:

7.5.1.1 Complete Culture medium RPMI 1640

Fetal calf serum 15%
Penicillin/Streptomycin (per mL: 10000 Units Pen./ 10 mg Strep) in H.O 1%
Phytohaemagglutinin solution in HoO 4.8 pg/mL
7.5.1.2 Serum free medium RPMI (without fetal calf serum)

Penicillin/Streptomycin (per mL: 10000 Units Pen./ 10 mg Strep) in H20 1%
Phytohaemagglutinin solution in H2O 4.8 pg/mL
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7.5.2 Saline G

NaCl

KCI

Glucose x H,0
Na;HPO4 x 7 H20
KHzPO4

H,O demin.

pH is adjusted to 7.2.

7.5.3 Soerensen buffer

KH2PO4 = Solution A

H,0O demin

Na;HPO4 x 2H,0O = Solution B
H2O demin.

Buffer:

Solution A

Solution B

pH is adjusted to 6.8, if necessary.

7.5.4 Giemsa solution 10%
Giemsa solution; Supplier Merck KGaA
Soerensen buffer

7.5.5 0.55% KCI solution
KCL
H>0 demin.

7.5.6 Fixans {1:3)
CH3COOH
CHsOH

7.5.7 Phosphate buffer for S9-Mix
NaH-PQ, * H;0.

NazHP04 * 2H20.

H20 demin.

pH is adjusted to 7.4

7.5.8 NADP-solution for S9-Mix
NADP (Mg 765.39 g/mol)
H>O demin.

7.5.9 Glucose-6-phosphate-solution for S9-Mix
Glucose-6-phosphat * 2H;0 (Mgr 340.13 g/mol)

H>O demin.

7.5.10 Salt solution for S9-Mix
KCI

MgCl; * 6H0

H20O demin.
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0.4884 g
ad 6 mL



Final Report Study No.

7.5.11 859-Mix

Phosphate buffer for S9-Mix 22.5mL
NADP-solution 1mL
Glu-6-phosphate solution 0.125 mL
Salt solution for S9-Mix 0.5 mL
S9 1mL
7.5.1289

liver enzyme mixture used for the test with metabolic activation) was not produced by
but was obtained from a specialized company (Trinova Biochem, GieRen)

and stored at — 80°C.

Batch nos: 2827, 2715

Specification: produced from the livers of male Sprague-Dawley rats which
were treated with 500 mg Aroclor 1254/kg body weight intra-
peritoneally.

7.6 TestVessels

All vessels used were made of glass or sterilizable plastic. They were sterilized before use
in a heating chamber or autoclave. The test was performed in culture flasks. For the trans-
fer of the culture medium or the blood, sterile pipettes and a pipetting automate were used.

Glass measuring flasks and cylinders with conformity sign and standard laboratory materi-
al (e.g. Falcon tubes) was also used.
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7.7 Instruments and Devices
The followingd devices were used in the test.
At test facili

SANYO Labo Autoclave MLS 3020
Clean bench, category 2 (Axo Safe, MARS 12000)-

Pipetting device Accy-
Incubation chamber Binder, 37 °C, 5% CQO»
Glass thermomete

pH-meter, wtw 3401
Table water bath GFL, adjustable to 37 °C

Centrifuge Hettich Universal 320

Precision Scales PB 5001-S0O2 Labostyle 5001

Precision Scales Mettler Toledo XS6001S

Analytical scales Mettler Toledo XS205DU

Adjustable pipettes with sterile tips 28 (200-2000 pL), 22 (20-200 pL), 20
(1-20 pL))

o+  Orbital shaker GFL 3005 NN

¢ Microscopes Zeiss Axiolab and Zeiss AxioLab.A1

Instruments and devices which were used at test site ICD are listed in the phase study
report which is attached to this document.

Usage and, if applicable, calibration of all instruments following the corresponding SOP in
the current edition.

LR R B K K IR IR R R B B
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7.8 Cell Cultivation, Treatment and Preparation
The cell cultivation, treatment and the preparation were performed at the test facilit

7.8.1 Cell Cultivation

The blood cultures were set up in defined time intervals within 24 hours after collection in
25 cm? cell culture flasks for cell proliferation. The following volumes were added to the
flask per 10 mL:

‘¢ 9 mL complete culiure medium RPMI 1640

¢ 1 mL heparinised whole blood
The cultures were then incubated for 72 hours at 37 °C in a humidified atmosphere with

5% COa.

7.8.2 Cell Treatment

Exposure time with the test item was 4 and 22 hours (see table below).

About 72 % 2 hrs after seeding, 2 blood cultures for each test group were set up in parallel
25 cm? cell culture flasks. The following volumes were added to the flasks per 10 mL (final
volume 10 mL in each flask):

Table 7.8-a Culture Contents

Agent Exposure time
4 hours 22 hours
With 89 Without S9 Without S9
Serum-free medium RPMI 7.5mL 8 mL --
Complete culture medium RPMI -- -~ 8 mL
S9-Mix 0.5 mL - -
blood 1mL 1mL 1mL

To the cell culture, 1 mL solvent control resp. positive control resp. test item suspension
(supernatant, see chapter 7.1.3, page 12) was added. Then, the cell cultures were incu-
bated at 37 °C in a humidified atmosphere with 5 % COx.

After exposure time 4 hrs, the cells were spun down by gentle centrifugation for 5 minutes.
The supernatant containing positive control resp. test item was discarded and the cells
were re-suspended in Saline G. The washing procedure was repeated once as described.

After washing, the cells were re-suspended in complete culture medium RPMI 1640 and
incubated at 37 °C in a humidified atmosphere with 5 % CO, for 18 hours until preparation.

The cultures with exposure time 22 hrs were incubated at 37 °C in a humidified atmos-
phere with § % CO, until preparation.
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7.8.3 Chromosome Preparation

Preparation was always 22 hrs after exposure initiation. Three hours before harvesting,
colcemid was added to the cultures (final concentration: 0.1 pyg/mL). Each cell culture was
harvested and processed separately for the preparation of chromosomes. 22 hrs after be-
ginning of treatment, the cell cultures were transferred in vials and the cells were spun
down by gentle centrifugation (1750 rpm, 10 minutes). The supernatant was discarded and
the cells were re-suspended in approximately 10 mL hypotonic solution (0.55 % KCI).
Then, the cell suspension was allowed to stand at 37 °C for 15 to 20 minutes. After re-
moval of the hypotonic solution by centrifugation (1750 rpm, 10 minutes), the cell pellet
was fixated with a mixture of methanol and glacial acetic acid (3 : 1).

After fixation at 2 — 8 °C, minimum 30 minutes, the cell suspension was spun down by
gentle centrifugation (1750 rpm, 10 minutes), the supernatant was discarded and the cell
pellet was re-suspended in fixans again. The washing procedures were repeated until the
cell pellet was white.

7.8.4 Preparation of Slides

The slides were prepared by dropping the respective cell suspension onto a clean micro-
scope slide. This was performed at the test facility*The cells were then
stained with a 10% solution of Giemsa. All slides, including those of positive and negative
controls, were independently coded before microscopic analysis.

7.8.5 Determination of Mitose Index

In all replicates, the mitose index (number of metaphases per 1000 cell nuclei) was deter-
mined. From these determinations, the test item concentrations which were evaluated for
aberrations were defined.

7.8.6 Transfer of Slides to the Test Site

icroscopical slides were transferred to the test side_
ia courier service. Number and designation of transterred slides were document-
ed.
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8 PERFORMANCE OF THE STUDY AND FINDINGS

8.1 Overview

The schedule for the experiments is given in the following table.

Table 8.1-a Experimental Set-Up

Procedure Exp.1 Exp. II* Exp. | and Exp. II*
Metabolic activation Without S9 mix With S9 mix
Cell proliferation 7212 hrs 72+ 2 hrs 7212 hrs
Exposure period 4 hrs 22 hrs 4 hrs
Recovery 18 hrs - 18 hrs
Preparation interval 22 hrs 22 hrs 22 hrs

'performed because the result of Experiment | was negative.

8.2 Pre-Experiment (Experiment I)

8.2.1 Cytotoxicity Test
Cytotoxicity is characterised by the percentages of mitotic suppression in comparison with
the controls by counting 1000 cells per culture in duplicate. The maximum concentration of

the test item should be 5 yl/mL, 5 mg/mL or 0.01 mol/l, whichever is the lowest.

In this case, the highest concentration (nominal) was 4940 pg/mL (= 0.01 Mol/L; prepared
as suspension, because the test item was not sufficiently soluble).

In the pre-experiment (which could be designated as Experiment | with and without S9),
eight concentrations (weighed concentration between 5000 pg/mL and 39 pg/mL) of the
test item suspension were used and tested with and without S9. The exposure time was 4
he preparation interval was 22 hours after

hours and the exposure date

start of exposure.
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8.2.2 Chromosomal Aberration Assay

Mitotic index determination showed medium toxicity (64 % resp. 44 % inhibition of mitosis)
in the two highest treatments (5000 pg/mL and 2500 pg/mL) with metabolic activation (S9).
As the supernatant of the suspension was applied, no precipitate was observed.

Where cytotoxicity occurs, the evaluated concentrations should cover a range from the
maximum to little or no toxicity. Therefore, the highest concentration 5000 pg/mL and the
next two lower concentrations 2500 pg/mL and 1250 pg/mL were selected for structural
evaluation.

Structural evaluation was performed in experimental phase 2 and is described in the
phase study report which is attached to this document. For each treatment, two cultures
were evaluated, analysing 100 cells in each culture.

8.3 Experiment Il

8.3.1 Cytotoxicity Test

The test was performed in the same fashion as in experiment [ (see previous page). The
only exception was the test duration and the choice of a different culture medium in order
‘to ensure vitality of the cells after longer exposure.

In the experimental part without S9, exposure time was 22 hours; the experimental part
with S9 was performed as in Experiment | (4 hours exposition, 18 hours recovery). Directly
after 22 hours, the preparation started. The exposure date of the test was

8.3.2 Chromosomal Aberration Assay
Mitotic index determination showed toxicity in the treatments with metabolic activation (S9)
at the following concentrations: 4946 pg/mL, 2473 ug/mL.

As the supernatant of the suspension was applied, no precipitate was observed.

Where cytotoxicity occurs, the evaluated concentrations should cover a range from the
maximum to little or no toxicity. Therefore, the highest concentration 4946 ug/mL and the
next two lower concentrations 2473 ug/mL and 1236 ug/ml were selected for structural
evaluation.

Structural evaluation was performed in experimental phase 2 and is described in the
phase study report which is attached to this document. For each treatment, two cultures
were evaluated, analysing 100 cells in each culture.
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9 RESULTS

9.1 Summary of Results Cytotoxicity

Reduced mitotic indices were observed in the treatment with S9 after 4 hours in the first
experiment in the two highest concentrations 5000 and 2500 ug/mL. Reduced mitotic indi-
ces were observed in the treatment with S9 after 4 hours in the second experiment, too, in
the three highest concentrations: 4946 pg/mL, 2473 pg/mL and 1236 ug/mL.

No reduced mitotic indices were observed in the treatments without S9 after 4 hours resp.
22 hours freatment with test solution (all concentrations). In all experimental parts (with
and without S9 mix, incubation for 4 or 22 hours), no precipitation was observed up to the
highest required concentration.

9.1.1 Experiment | without S9 - Cytotoxicity

Experiment | without S9 was performed using an exposure period of 4 hours, preparatlon
interval 22 hours. The results of the cytotoxicity test of Experiment | without S9 are pre-
sented in the following table:

Table 9.1-a  Results Cytotoxicity Experiment [ without 59

Concentration Mitotic indices in % of solvent control
_ Experiment |: exposure period 4 hrs without S9
Solvent control

culture medium without FCS 1000%
Positive control EMS 300 pg/mL 51.2 %
Positive control EMS 600 pg/mL 48.8 %
Test item 5000 pg/mL 80.1 %
Test item 2500 pg/mL 80.3 %
Test item 1250 pg/mL 92.5%
Test item 625 pg/mL 88.4 %
Test item 313 pg/mL _ 92.0 %
Test item 156 ug/mL 91.7 %
Test item 78 pg/mL ' 83.1 %
Test item 39 pg/mL nominal 90.9 %
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9.1.2 Experiment | with S9 - Cytotoxicity

Experiment | with S9 was performed using an exposure period of 4 hours, preparation in-
terval 22 hours. The results of the cytotoxicity test of Experiment | with S9 are presented in
the following table:

Table 9.1-b Results Cytotoxicity Experiment [ with 59

Concentration Mitotic indices in % of solvent control
Experiment I: exposure period 4 hrs with S9
Solvent control
culture medium without FCS 1000%
Solvent control for positive control
NaCl 0.9% 100.0%
Positive control CPA 35 uyg/mL 48.4 %
Test item 5000 pug/mL 36.2%
Test item 2500 pg/mL 56.0 %
Test item 1250 pg/mL 89.9%
Test item 625 pg/mL 97.7 %
Test item 313 pg/mL 86.2 %
Test item 156 pug/mL 96.3 %
Test item 78 pg/mL 91.3%
Test item 39 pg/mL 100.5 %
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9.1.3 Experiment |l without S9 - Cytotoxicity

Experiment Il without S9 was performed using an exposure period of 22 hours, preparation
interval 22 hours. The results of the cytotoxicity test of Experiment Il without S9 are pre-
sented in the foliowing table:

Table 9.1-¢ Results Cytotoxicity Experiment Il without S9

Concentration Mitotic indices in % of solvent control
Experiment ll: exposure period 22 hrs without S9
Solvent control 100.0 %
culture medium without FCS
Positive control EMS 300 pg/mL 39.8 %
Positive control EMS 600 pg/mL ‘ 23.8%
Test item 4946 pg/mL _ 87.3%
Test item 2473 pg/mL . 111.6 %
Test item 1236 pg/mL 104.2 %
Test item 618 pg/mL 126.2 %
Test item 309 pg/mL 145.2 %
Test item 155 pg/mL 98.1 %
Test item 77 ug/mL 109.7 %
Test item 39 ug/mL 87.3%
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9.1.4 Experiment Il with 89 - Cytotoxicity
Experiment Il with S9 was performed using an exposure period of 4 hours, preparation
interval 22 hours. The results of the cytotoxicity test of Experiment [l with S9 are presented

in the following table:
Table 9.1-d Results Cytotoxicity Experiment Il with §9

Concentration ‘ Mitotic indices in % of solvent control
Experiment Il: exposure period 4 hrs with S9
Solvent control 100.0 %
culture medium without FCS
Solvent control for positive control
NaCl 0.9% 100.0%
Positive control CPA 35 pg/mL 32.6 %
Test item 4946 pg/mL 15.2 %
Test item 2473 pg/mL 326%
Test item 1236 pg/mL : 58.3 %
Test item 618 pg/mL 84.4 %
Test item 309 pg/mL 83.0%
Test item 155 pg/mL 73.2%
Test item 78 ug/mL 87.7 %
Test item 39 pg/mL 84.1 %
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9.2 Summary of Results Genotoxicity

9.2.1 Experiment 1 — Genotoxicity

Biologically relevant and statistically significant increases of structural chromosomal aber-
rations was detected in the two highest treatments with metabolic activation. Details are
described in the phase study report which is attached to this document.

The results of Experiment | are presented in the following table:

Table 9.2-a Results Genotoxicity Experiment |

Concentration

Aberrant cells in %

Inclusive Exclusive | with ex-
gaps* gaps* changes
Experiment I: exposure period 4 hrs without $9
Solvent control
culture medium without FCS o 10 0
Positive control EMS 600 pg/ml 41.0 38.5° 18.5
Test item 5000 pg/ml 35 2.0 0
Test item 2500 pg/mi 4.5 1.0 . 0
Test item 1250 pg/mi 4.0 0.5 0
Experiment I: exposure period 4 hrs with S9

Solvent control medium without FCS 0.5% 2.0 0.5 0
Solvent NaCl 0.9% 1.5 1.0 0
Positive control CPA 35 pg/ml 46.0 36.0° 6.0
Test item 5000 pg/mi 18.0 13.0° 1.5
Test item 2500 pg/ml 12.5 7.08 1.5
Test item 1250 pg/ml 3 0.5 0

+ Inclusive cells carrying exchanges

S Aberration frequency statistically significant higher than corresponding control values
A second experiment (Experiment Il) was performed for verification purposes.

Note: in this table, only the mean values are stated. Detailed data is given in the phase

study report which is attached fo this document.
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9.2.2 Experiment |l - Genotoxicity

Biologically relevant and statistically significant increases of structural chromosomal aber-
rations was detected in the two highest treatments with metabolic activation. Details are
described in the phase study report which is attached to this document.

The results of Experiment |1 are presented in the following table:

Table 9.2-b  Results Genotoxicity Experiment Il
Concentration Aberrant cells in %
Inclusive Exclusive with ex-
gaps* gaps* changes
‘ Experiment ll: exposure period 22 hrs without S9
Solvent control
culture medium without FCS 4 29 °
Positive control EMS 400 pg/mL 32.0 25.5 S 2.0
Test item 4946 pg/mil 1.5 1.0 0
Test item 2473 pg/ml 1.5 0.5 0
Test item 1236 pg/mi 1.0 0 0
Experiment |I: exposure period 4 hrs with S9
Solvent control
culture medium without FCS 0.5% > "o |
Solvent NaCl 0.9% 3.0 0.5 0
Positive control CPA 35 pg/mL 44.0 38.0° 5.5
Test item 4946 pg/ml 355 32.0° 9.0
Test item 2473 pg/ml 17.0 13.0° 1.0
Test item 1236 pg/ml 25 1.0 0
Test item 618 pg/mi 4.0 1.0 0

* Inclusive cells carrying exchanges
S Aberration frequency statistically significant higher than corresponding control values

Note: in this table, only the mean values are stated. Detailed data is given in the phase
study report which is attached to this document.
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10 DiSCUSSION AND CONCLUSION

The test item is considered as cytotoxic when applied with metabolic activation down to a
concentration of approximately 1250 pg/mL: The test item showed toxicity in both experi-
ments in the experimental part with metabolic activation (S9). In the first experiment,
Ltoxicity was observed in the two highest concentrations (5000 and 2500 pg/mL). In the
second experiment, toxicity was observed in the three highest concentrations (4946
pg/mL, 2473 pg/mL, and 1236 pg/mL)

Therefore, the highest concentration to be evaluated for induction of chromosomal dam-
age was the maximum concentration of 0.01 mol/L.

The test item is considered as genotoxic, because a biologically relevant and statistically
significant increase of structural chromosome aberrations was observed in the two highest
evaluated concentrations (with metabolic activation). The observed increase showed a
concentration-effect relationship

Solvent control and positive controls showed numbers within the range of the historical
data and met the acceptability criteria.

No precipitation of the test item was observed, as the supematant of a suspension was
applied.

No observations were made which might cause doubts concerning the validity of the study
outcome.

In conclusion, it can be stated that under the experimental conditions reported, the test

itemmnduces structural chromosomal aberrations in human lymphocytes in vitro
in the selected concentrations.

page 27 of 34



' Study No.
Test ltem

11 DEVIATIONS

11.1 Deviations from the Study Plan
No deviations from the study plan were observed.

11.2 Deviations from the Guideline
No deviations were observed.

12 RECORDING

One original of study plan and final report, respectively, all raw data of the study and all
documents mentioned or referred to in study plan or final report will be kept in the GLP
Document Archive of the test facility for fifteen years. After that, the sponsor’s instructions
will be applied (shipment of documentation to sponsor). A retain sample of the test item
will be kept in the GLP Substance Archive for fifteen years; then, the retain sample will be
discarded.

Number of originals which will be sent to the sponsor: 1
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13 ANNEX 1: CopPY oF GL.P-CERTIFICATE

- LRTIME LA FUS LT
WA R PN SUHAE S R
BB AL T

GUTE LABORPRAXIS — GOOD LABORATORY PRALTICE

GLP-BESCHEINIGUNG
STATEMENT OF GLP COMPLIANCE

gemEB/according te § 19b Aba. 1 Chemikallengesetz

Eine GLP-Inapeltion zur Dberwachung der Einhal- Accessment ol confarmily with GLP according fo
lung dar Gt P-Grundaiitze gemna3 Chemikaliengesstz Chemil@liengesstz and Directive 2004/VEC ai:
bzw. Richtiinie 2004/EG wunde durchgellhrt in:

Prisffung nach Kategorien / Areas of Expertise
{gemat ! acoording Chemyw\/-GLP Nr. 5.3/0ECD guidance)
1, 3,4, 5,6. 8, 9 (toxikologizche in Vitre Priifungen an Saugerzellen und Baklaren)
Datum der Inspektion 7 Date of Inspection
(Teg.MonalJahr / day.month.year)
20, und 30, November 20O
Die genannts Prifeinrichtung befindel sich im natle-  The above mentionad lest faciity is included in tha
nalen GLP-Uberwachungsverfahren und wird regeh national GLP Compliance Programme andis
méBig sl Einhaltung der GLP-Grundsiize Uberwacht  inspected on a regular basis.

Autl der Grundiage des Inspekiionsbarichtas wird Based on tha inspection report it can be con-
hiermit besiatigl, dass in dieser Prileintchiung dig firmisd), that tha les! facility is able Lo condost the
aben gensnnien Prifurgen unier Embatiung der GLP-  afaremueationed studias n complianea with the
Grundséize durchgefitrt werdan kinnen, Principles of GLP.

Eine ameute behérdiiche Uberpriifung der Einhatiung  Veritication ¢f the compliance of ihe test facility
dor GLP-Grundsétze durch die Prifeinriciitung istss  with the Principtes of tha GLP has o be applied for
rachizedig zu beantragen, dass die Foigeinspekilon in time io atiow for a follow-up inspection to taka

spalestens viar Jahre nach dem Beginn der 0.g9. place within four years after commencing the
Inspekdion stattlinden: karn. Ohne diesen Antrag wird  above mentioned mspaction. Elapsing this lerm,
die Priffeinrichiung nach Ablauf der Frist aus dem tha st facility will be taken out of the German

daulachen GLP-Ubanvachungsprogramm genommen  SLP-Morilaring Programme and this GLP
und diese GLP-Bescheinigung vedlert inre Galigkait.  Certificale becomes invalid.

Unla?r.hrm. Daturn / Signature, Date

L At e g S
br.-ing. Stefan HIlE ~ PrEsident - )
{Narme und Fanktion der vesantworilchen
name and function of respansible parson}

Landasamt f0r Umwell, Wasssrwirtechaft oy G:;-rbuawaicm

PESSEN f,-—* Kaiser-Friedrich-Sirade 7, 55116 Mainz
REMWIRTEN | ,l {Name und Adresse dar GLE- Uberwachungsbehérde
CERATEN * & Name and adress of the GLP Moniloring Authority)
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14 ANNEX 2: EXPERIMENT | — DETAILED DATA

14.1 Toxicity

The mitotic index was determined in two parallel cultures (culture 1 and culture 2), 1000
cells per culture of each test group were evaluated. Mitotic index is given in %.

In the table below, mitotic
Table 14.1-a

Mitotic Indices Experiment | without Metaholic Activation

Concentration / test group

Mitotic index in %

Culture 1

Culture 2

Experiment |: exposure period 4 hrs without S$9, exposure da

Mitotic index in %
of solvent control

Solvent control 17.8 18.3 18.0 100 %
Positive control EMS 400 pg/mL 9.7 8.8 9.3 51.2%
Positive control EMS 600 pg/mL 8.4 9.2 8.8 48.8 %
Test item 5000 pg/mL 14.5 14.4 14.5 80.1 %
Test item 2500 pug/mL 14.9 14.1 14.5 80.3 %
Test item 1250 pg/mL 17.9 15.5 16.7 92.5 %
Test item 625 pg/mL 14.9 17.0 16.0 88.4 %
Test item 313 pg/mL 17.8 15.4 16.6 92.0 %
Test item 156 pg/mL 15.6 17.5 16.6 91.7%
Test item 78 ug/mL 14.7 156.3 15.0 83.1%
Test item 39 pug/mL 16.2 16.6 16.4 80.9 %
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Table 14.1-b  Mitotic Indices Experiment | with Metabolic Activation

Concentration / test group

Mitotic index in %

Mitotic index in %

Culture 1 | Culture2 | Mean | ©f solvent control

Experiment |: exposure period 4 hrs with §9, exposure datl
Solvent control '
culture medium without FCS 108 "2 109 100%
Solvent control for positive control
0.9 % NaCl 9.1 9.5 9.3 100 %
Positive control CPA 35 pg/mL 52 3.8 4.5 32.6%
Test item 5000 pg/mL 44 3.5 4.0 36.2 %
Test item 2500 pg/mL 6.2 6.0 6.1 56.0 %
Test item 1250 pg/mL 10.4 9.2 9.8 89.9%
Test item 625 pg/mL 10.3 11.0 10.7 97.7 %
Test item 312 pg/mL 9.7 9.1 9.4 86.2 %
Test item 156 pg/mL 11.1 9.9 10.5 96.3 %
Test item 78 pg/mL 10.0 9.9 10.0 91.3 %
Test item 39 pg/mL 11.6 10.3 11.0 100.5 %
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15 ANNEX 3: EXPERIMENT Il — DETAILED DATA

15.1 Toxicity

The mitotic index was determined in two parallel cultures (culture 1 and culture 2), 1000
cells per culture of each test group were evaluated. Mitotic index is given in %.

Table 15.1-a  Mitotic Indices Experiment Il without Metabolic Activation

Concentration / test group Mitotic index in % Mitotic index in %

Culture 1| Culture2 | Mean of solvent control

Experiment II: exposure period 22 hrs without 89, exposure dat-
Solvent control 12.5 13.4 13.0 100 %
Positive control EMS 400 ug/mL 5.5 438 5.2 39.8 %
Positive control EMS 600 ug/mL 3.2 2.9 3.1 23.6 %
Test item 4946 pg/mL 12.1 10.5 11.3 87.3 %
Test item 2473 pg/mL 15.1 13.8 14.5 111.6 %
Test item 1236 pg/mL 141 12.9 13.5 104.2 %
Test item 618 pg/mL 16.2 16.6 16.4 126.6 %
Test item 309 pg/mL 18.2 18.4 18.8 145.2 %
Test item 155 pg/mL 13.0 12.4 12.7 98.1 %
Test item 78 pg/mL 13.6 14.8 14.2 109.7 %
Test item 39 pg/mL 11.4 11.2 1.3 87.3%
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Table 15.1-b  Mitotic Indices Experiment il with Metabolic Activation

Concentration / test group Mitotic index in % Mitotic index in %
Culture 1 | Culture 2| Mean | ©f solvent control
Experiment ll: exposure period 4 hrs with 89, exposure da_:
Solvent control ' _
14.4 13.2 13.8 100 %
culture medium without FCS
Solvent control for positive control -
12.5 14.1 13.3 100 %
0.9 % NaCli
Positive control CPA 35 pg/mL 4.8 5.2 5.0 32.6%-
Test item 4946 ug/mL 24 1.8 21 15.2 %
Test item 2473 pg/mL 4.8 4.2 4.5 32.6 %
Test item 1236 pg/mL 7.2 8.9 8.1 58.3 %
Test item 618 pug/mL ' 11.3 12.0 11.7 84.4 %
Test item 309 pg/mL 12.0 10.9 11.5 83.0%
Test item 155 pg/mL 9.9 10.3 10.1 73.2 %
Test item 78 pg/mL 13.2 11.0 12.1 87.7 %
Test item 39 pyg/mL 12.1 11.1 11.6 84.1%
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16 ANNEX 4: PHASE STUDY REPORT
The Phase Study Report consists of 27 pages which are attached to this document.
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1 GLP-COMPLIANCE STATEMENT

It is hereby declared that all tests were made in accordance with the ,Revised OECD Prin-
ciples of Good Laboratory Practice” (Paris, 1997) as stated in the following guidelines:

*

OECD Principles of Good Laboratory Practice, adopted by Council on 26th Novem-
ber 1997; Environment Directorate, Organisation for Economic Cooperation and De-
velopment, Paris 1998

Directive 2004/10/EC of the European Parliament and of the Council of 11 February
2004 on the harmonisation of laws, regulations and administrative provisions relating
to the application of the principles of good laboratory practice and the verification of
their applications for tests on chemical substances (codified version)

Chemikaliengesetz (Chemicals Act) of the Federal Republic of Germany (ChemG)
§19a and §19b and annexes 1 and 2 version 02 July 2008, Federal Law Gazette,
Germany (BGBL) N. 28/2008, pp. 1146-1184, amended in Federal Law Gazette,
Germany (BGBL) from 02 November 2011, No. 56/2011, pp. 2162-2169

Responsibility for the accuracy of the information concerning the test item as well as for its
authenticity rests with the sponsor.

| herewith accept responsibility for the data presented within this report.
There were no circumstances that may have affected the quality or integrity of the study.

Information on Study Organisation:

Phase Study Plan dated
Experimental phase 2 starting date

Experimental phase 2 completion date
Draft Phase Report dated

page 2 of 27



Phase Report

Test ltem:

2 QUALITY ASSURANCE UNIT STATEMENT

This study has been inspected by the quality assurance unit according to the principles of
Good Laboratory Practice. Phase Study Plan and Final Phase Report were checked at the
dates given below; the Study Director and the management were informed with the corre-
sponding report.

Also, the performance of the study was inspected, and findings were reported to Study
Director and management. The inspection of short-term studies (duration less than four
weeks) is carried out as audit of process concerning major technical phases of at least one
similar test. Frequency is once or more a quarter.

The study was conducted and the reports were written in accordance with the Phase
Study Plan and the Standard Operating Procedures of the test facility.

Deviations from the Phase Study Plan were acknowledged and assessed by the Study
Director and included in the Final Phase Report.

The reported results reflect the raw data of the study

Verified Procedure Inspected on Findings reported on Audit report no.

Phase Study plan

Performance of study

Draft Phase report

Final Phase report
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3 SUMMARY

The study was performed to assess the mutagenic potential of -IO induce struc-
tural chromosomal aberrations in human lymphocytes cultured in viiro In absence and

presence of an exogenous metabolic activation system (liver S9 mix from male rats, treat-
ed with Aroclor 1254).

Two independent experiments were performed. In order to assess the toxicity of

to -cultured human lymphocytes, the mitotic index was calculated for all cultures treated
with the test substance and the solvent control. On the basis of these data, the following
concentrations were selected for metaphase analysis:

Experiment |

Without S8 mix / 4 hour exposure / 18 hour recovery: 5000, 2500 and 1250 pg/mL
With S8 mix / 4 hour exposure / 18 hour recovery: 5000, 2500 and 1250 pg/mL
Experiment I

Without S9 mix / 22 hour exposure / no recovery: 4946, 2473 and 1236 pg/mL

With S9 mix / 4 hour exposure / 18 hour recovery: 4946, 2473, 1236 and 618 pg/mL

In the absence of S9 mix, in both independent experiments, neither a statistically signifi-
cant nor a biologically relevant increase of structural chromosomal aberrations was ob-
served at the evaluated concentrations.

Only in the presence of S9 mix-aused statistically significant (p < 0.001, ex-
cluding gaps) increases of structural chromosomal aberration at the following concentra-
tions (nominal): 2500 resp. 2470 and 5000 resp. 4940 pg/mL, when compared with the
solvent control. This effect was found in both independent experiments.

An increase in the frequencies of polyploid metaphases was not found after treatment with
the test item as compared to the frequencies of the controls.

All positive controls caused large, statistically significant increases in the proportion of ab-
errant cells, demonstrating the sensitivity of the test system.

In conclusion, in the human chromosome aberration test, qcan declared as
promutagen, it shows evidence of mutagenic potential in presence of the exogenous met-
abolic activation system (S9 mix) in vitro. Under the experimental conditions with S9 mix
described, the test item triggered clastogenic activity. It also noted that the toxic and clas-

togenic effects do not appear in absence of the exogenous metabolic activation system
(without S9 mix) at the evaluated concentrations in human lymphocytes in vitro.
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4 INTRODUCTION AND PURPOSE

The in vitro chromosome aberration test is used to screen for possible mammalian muta-
gens and carcinogens. Many compounds that are positive in this test are mammalian car-
cinogens; however, there is not a perfect correlation between this test and carcinoienicity.

This study was performed in order to evaluate the mutagenic potential of to in-
duce structural chromosomal aberrations in human lymphocytes in absence and presence
of a exogenous metabolic activation system (liver S9 mix from male rats, treated with Aro-
clor 1254). The cytogenetic damage will be determined. The in vifro chromosome aberra-
tion test is an essential part for genotoxcity studies of substances.

The study was performed the following purpose: Registration in accordance with REACH.

5 LITERATURE

The study was conducted in accordance with the following guidelines:

¢+ OECD Guidelines for the Testing of Chemicals, Part 473, adopted 21. Jul. 1997
"In vitro Mammalian Chromosome Abberation Test"

¢  Council Regulation (EC) No. 440/2008, EU Method B.10: Mutagenicity- In vitro
Mammalian Chromosome Aberration Test”, dated 30. May 2008

¢ ISCN 2009 An International System for Human Cytogenetic Nomenclature (2011),
L.G. Shaffer, M.L. Slovak, L.J. Campbell (Eds). S. Karger AG, Basel.

Corresponding SOPs of]

For evaluation of results, the following literature was used:

¢ Richardson, C., et al (1989): “Analysis of data from in vitro cytogenetic assays” Kirk-
land, D.J. (ed.). "Statistical evaluation of mutagenicity test data“, Cambridge Universi-
tyPress, Cambridge, 141-154
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6.1 Chemicals and Devices

The chromosomes slides were analysed with oil microscopy.
The following instruments were used in the test.
¢ Microscopes Leica DMLB2 and Leica DMLM, Objectives: 10 x and 100 x;

oil immersion
¢ tally counters Nos. 1 and 2

Phase Report

6 MATERIALS AND MIETHODS

Usage and, if applicable, calibration of all instruments following the corresponding SOP in
the current edition.

6.2 Evaluation Procedure

6.2.1 Analysis of Metaphase Cells
All slides were coded. For the analysis of chromosomal aberrations, 100 well spread met-
aphases per evaluated culture were scored.

Evaluation of the slides was performed using Leica microscopes with 100 x oil immersion
objectives. Breaks, fragments, deletions, exchanges and chromosomal disintegrations
were recorded as structural chromosome aberrations. Gaps were recorded separately and
reported, but they were not included in the total aberration frequency. Chromosome aber-
rations were scored according to the classification of ISCN 2009. At least 100 well spread
metaphases per culture were scored for cytogenetic damage. Only metaphases with
46 + 1 centromer regions were included in the analysis.

The number of aberrant metaphase cells in each treatment group was compared with the
solvent control value using Fisher's exact test.

6.2.2 Data Recording

The generated data were recorded on raw data sheets. The results were presented in tab-
ular from, including experimental groups with the test item, solvent controls and positive
controls.
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7 PERFORMANCE OF THE STUDY AND FINDINGS

7.1 Evaluation
On the basis of the mitotic index (performed within experimental phase 1), no cytotoxicity
was observed in Experiment | and Il without S9, therefore, the highest test concentration of
to human blood cell culture in vitro was 5 mg/mL (nominal concentration; the
supernatant of suspensions was used). On the basis of the miotic index of the Experiment
| and Il in the presence of 89 cytotoxicity occurse, so that the highest chosen concentra-
tion caused a significant reduction of the mitose index greater than 50% of the solvent con-
trol value.

According to OECD 473, evaluated concentrations for cytogenetic damage should be di-
vided by a factor between 2 and V10.

The following concentrations for analysis of cytogenetic damage were chosen:
Experiment [

Without S9 mix / 4 hour exposure / 18 hour recovery: 5000, 2500 and 1250 ug/mL
With S9 mix / 4 hour exposure / 18 hour recovery: 5000, 2500 and 1250 pg/mL
Experiment Il

Without S8 mix / 22 hour exposure / no recovery: 4946, 2473 and 1236 pg/mL

With S9 mix / 4 hour exposure / 18 hour recovery: 4946, 2473, 1236 and 618 pg/mL

7.2 Metaphase Analysis Experiment |

n Experiment |, significant toxic effects compared with the solvent control were only ob-
served in the experimental part with metabolic activation (S9) after 4 hours treatment with
2500 pg test item/mL and above. Furthermore, this experimental part showed statistically
significant increases in the proportion of cells with chromosomal aberrations at 2500 and
5000 pg/mL (p < 0.001, excluding gaps), when compared with the solvent control.

In the experimental part without metabolic activation, no cytotoxic effects were observed at
all treatments and no relevant increase of structural chromosomal aberrations was detect-
ed at the evaluaied concentrations. A second experiment (Experiment Il) was performed
for verification purposes. Details see chapter 13, page 19.

7.3 Metaphase Analysis Experiment Il

The Experiment Il confirmed the findings from Experiment I: Only in the experimental part
with metabolic activation (§9), cytotoxic effect at 2473 pg test item/mL and above were
detected. A significant increase of structural chromosome aberrations was observed in
treatments 2473 and 4946 pg/mL (p < 0.001, excluding gaps), when compared with the
solvent control.

In the experimental part without metabolic activation, neither toxic effects nor relevant in-
crease of structural chromosomal aberrations after treatment with the test item at the eval-
uated concentrations were observed. Details see chapter 14, page 21.

shows the characteristic behaviour of a promuatgen.
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8 RESULTS

8.1 Summary of Resuits

Experiment | was performed using an exposure period of 4 hours, preparation interval 22
hours.

The results of Experiment | are presented in the following table:

Table 8.1-a Results Experiment |

Concentration Aberrant cells in %
Inclusive - Exclusive with ex-
gaps* gaps# changes

Experiment |: exposure period 4 hrs without S9

Solvent control: 0.5% (v/v) Culture me- 40 10 0
dium without FCS* ' R
Positive control: 600 pg/mL EMS 41.0 38.5° 18.5

Test item: 5000 pg/m 3.5 2.0 0
Test item: 2500 pg/m 45 1.0 0
Test item 1250 pg/mL 4.0 0.5 0

Experiment I: exposure period 4 hrs with S9

Solvent control: 0.5% (v/v) Culture me- 20 05 0
dium without FCS* ' '

Solvent control of the positive control: 15 10 0
0.5% NaCl (0.9%) : '

Positive control: 35 pg/mL CPA 46.0 36.0° 6.0
Test item: 5000 pg/m 18.0 13.0° 2.0
Test item: 2500 pg/m 12.5 7.05 1.5
Test item 1250 pg/mL 3 0.5 0

* Inclusive cells carrying exchanges
* FCS = fetal calf serum
S Aberration frequency statistically significant higher than corresponding control values
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Experiment Il was performed using an exposure period of 22 hours without S9 and 4 hours

with S8, preparation interval 22 hours.
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The results of Experiment Il are presented in the following table:

Table 8.1-b  Results Experiment Il
Concentration Aberrant cells in %
Inclusive Exclusive with ex-
gaps* gaps* changes
Experiment 1I: exposure period 22 hrs without $9
Solvent cont-rol: 0..5% (viv) , 45 25 0
Culture medium without FC$
Positive control: 300 pg/mL EMS 32.0 2555 2.0
Test item: 4946 pg/m 1.5 1.0 0
Test item: 2473 pg/m 1.5 0.5 0
Test item 1236 pg/m 1.0 0 0
Experiment [l: exposure period 4 hrs with $9
Solvent cont_rol: 0._5% (viv) , 55 10 0
Culture medium without FCS
Solvent control of the positive control: 3.0 0.5 0
0.5% NaCl (0.9%)
Positive control: 35 pg/mL CPA 44.0 38.0° 5.5
Test item: 4946 pg/m 35.5 32.0° 8.5
Test item: 2473 pg/m 17.0 13.0° 1.0
Test item 1236 pg/mL 25 1.0 0
Test item 618 pglmi 4.0 1.0 0

* Inclusive cells carrying exchanges
#FCS = fetal calf serum

* Aberration frequency statistically significant higher than corresponding control values
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8.2 Structural Aberrations

For the analysis of chromosomal aberrations, 100 well spread metaphases per evaluated
culture were scored.

In this study, in both independent experiments, no biclogically relevant increase of struc-
tural chromosomal aberrations was cbserved in the absence of S9 mix. The range of aber-
rant cells after treatment with the test item (0.5 — 2% aberrant cells, excluding gaps) was
not significantly higher than the range of the solvent control values (0.5 — 2.5% aberrant
cells, excluding gaps).

In both independent experiments, a biologically relevant increase of structural chromoso-
mal aberrations was observed in the presence of S9 mix. The range of aberrant cells after
treatment with the test item (0.5 — 32% aberrant cells, excluding gaps) was significantly
higher than the range of the solvent control values (0.5 — 1% aberrant cells, excluding
gaps)

Detailed data is presented in the annexes (Experiment I. chapter 13.1, page 19; Experi-
ment Il: chapter 14.1, page 21).

No evidence of an increase in polyploid metaphases was noticed after treatment with the
test item as compared to the control cultures.

In both experiments, EMS (600 pg/mL and 300 pg/mL, respectively) and CPA (35 pg/mL)
were used as positive controls and showed distinct increases in cells with structural chro-
mosome aberrations. EMS was evaluated in a lower concentration in experiment Il, as ex-
posure period was much longer.
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8.3 Acceptability

The assay is considered acceptable as it meets the following criteria:

¢ Inthe solvent control the number of cells with aberrations (aberrant cells excl. gaps)
must be between 0 — 5.0 %.

¢ In the positive controls (EMS / CPA) the number of cells with aberrations (aberrant
cells excl. gaps) must be higher than = 5.0 %.

In the study, the following data was obtained.
Table 8.3-a  Acceptability Criteria

Aberrant cells [%] excl. gaps
Solvent Control Positive control Positive control
(culture medium) (EMS) (CPA)
Target Value 0-5.0 25.0 250
Experiment
| / without S9 ' 1.0 38.5 -
| / with S9 0.5 - 36.0
Il / without S9 1.5 255 --
Il / with S9 1.0 - 38.0

All target values were met.
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8.4 Classification
A test item is classified as non-mutagenic if:

¢ the number of induced structural chromosome aberrations in all evaluated dose
groups is not above 5.0 % aberrant cells, excluding gaps.

¢  no significant increase of the number of structural chromosome aberrations is ob-
served.

A test item is classified as mutagenic if:

¢ the number of induced structural chromosome aberrations is above 5.0 % aberrant
cells, excluding gaps.

¢ and either a concentration-related or a significant increase in the number of cells with
structural chromosome aberrations is observed.

A test item is classified as promutagenic if:

¢ an increase of structural chromosome aberrations is only observed in the experimental
parts with metabolic activation system (S9 mix). In the presence of S9 mix:

" o the number of induced structural chromosome aberrations is above 5.0 %
aberrant cells, excluding gaps.
o and either a concentration-related or a significant increase in the number of
cells with structural chromosome aberrations is observed

The recorded data in the study declare the test item [|jlfes 2 promutagen. Under
the experimental conditions described, the test item triggered clastogenic activity in the
presence of a metabolic activation system (S9). Without metabolic activation, no increase
of structural chromosomal aberrations was observed at the evaluated concentrations.

Statistical significance was confirmed by means of the Fisher's exact test (see chapter 15,
page 23).
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9 DiscussiON AND CONCLUSION

In two independent experiments, the test itemhowed mutagenic effects in the
presence of a metabolic activation system (S9) in treatments with concentrations of
2500 pg/mL (nominal) and above; statistically significant and biologically relevant increas-
es of structural chromosome aberrations were found.

Solvent contro! and positive controls showed numbers within the range of the historical
data and met the acceptability criteria.

No observations were made which might cause doubts concerning the validity of the study
outcome.

In conclusion it can be stated that under the experimental conditions reported_
shows evidence mutagenic potential in presence of the exogenous metabolic activation

system (S9 mix) in vitro. Under the experimental conditions with 89 mix described, the test
item triggered clastogenic activity. It also noted that the toxic and clastogenic effects do
not appear in absence of the exogenous metabolic activation system (without S9 mix) at
the evaluated concentrations in human lymphocytes in vitro. The recorded data in the
study declare the test item-s a pro-mutagen.
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10 DEVIATIONS

10.1 Deviations from the Study Plan
No deviations from the study plan were observed.

10.2 Deviations from the Guideline
No deviations from the guideline were observed.

11 RECORDING

One original of study plan and final report, respectively, all raw data of the study and all
documents mentioned or referred to in study plan or final report will be kept in the GLP
Document Archive of the test facility for fifteen years. After that, the sponsor’s instructions
will be applied (shipment of documentation to sponsor). A retain sample of the test item
will be kept in the GLP Substance Archive for fifteen years; then, the retain sample will be
discarded.

Number of originals which will be sent to the sponsor: 1.
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12 ANNEX 1: CHROMOSOME ABERRATIONS: CLASSIFICATION AND CRITERIA
A chromatid aberration involves only one chromatid in a chromosome at a given locus.

12.1 Chromatid gaps (g) and chromosome gap (ig)

A chromatid gap is a non-staining region (achromatic lesion) of a single chromatid in which
there is minimal misalighment of the chromatid.

A chromosome gap is a non-staining region (achromatic lesion) at the same locus in both
chromatids of a single chromosome in which there is a minimal misalignment of the chro-
matids.

12.2 Chromatid breaks (b) and chromosome break (ib)

A chromatid break is a discontinuity of a single chromatid in which there is a clear misa-
lignment of one of the chromatids.

Alternatively, the chromatid may be broken so that the broken fragment is displaced. In
some cases, the fragment is not seen at all. A chromatid fragment (f) is scored if the chro-
mosome of origin cannot be identified. In addition, deletions can occur as a result of a
break. The missing terminal end of a chromatid in the assessed metaphase is classified as
deletion (d).

A chromosome break is a discontinuity at the same locus in both chromatids of a single
chromosome, giving rise to an acentric fragment with two chromatids and an abnormal
monocentric chromosome.

A chromosome break is scored if the fragment is associated with a chromosome from
which it was probably derived. However, fragments are often seen in isolation and are then
scored as chromatid fragments (if}. In addition, isodeletions can occur as a result of a iso-
break. The missing terminal end of a chromosome in the assessed metaphase is classified
as isodeletion (id).

The chromatid may remain aligned but show a gap which is toc large to classify as a gap.

12,3 Chromatid exchanges {(ex) and chromosome exchange (cx)

A chromatid exchange is the result of two or more chromatid lesions and the subsequent
rearrangement of chromatid material. Exchanges may be between chromatids of different
chromosomes or between or within chromatids of one chromosome. Chromatid exchanges
have numerous different forms but are generally not further classified. Where multiple ex-
changes have occurred each exchange point is counted as one chromatid exchange.

A chromosome exchange is the result of two or more chromosome lesions and the subse-
quent relocation of both chromatids of a single chromosome to a new position on the same
or on another chromosome. Chromosome exchanges generally appear as either a di-
centric or a ring form, either of which can be associated with a fragment, which if possible
should be scored as part of the exchange.
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12.4 Multiple Aberrations
If many aberrations are present in one metaphase, the exact details may not be scorable.
This is particularly the case when chromosome pulverisation (cd) occurs. If the number of
aberrations is greater than 4, the cell is classified as multiple aberrant (ma).

12.5 Polyploid Cells / Endoreduplication

If the chromosome (centromer) number is 46 +1 then it is-classified as a diploid cell and
scored for aberrations. If less than 4611 chromosomes are counted then the cell is ignored
under the assumption that some chromosomes may have been lost for technical reasons.
If multiple copies of the haploid chromosome number (other than diploid) are scored then
the count is recorded and the cell classified as polyploid. [f the chromosomes are arranged
in closely apposed pairs, i.e. 4 chromatids instead of 2, the cell is scored as endoredupli-

cated (e).
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13 ANNEX 2: EXPERIMENT | — DETAILED DATA

13.1 Aberrations

For the analysis of chromosomal aberrations, 100 well spread metaphases per culture
were scored. In the following tables, structural chromosome aberrations which were de-
termined in treatments Experiment | without S8 mix and with S9 mix are given.

Table 13.1-a i I without $9, exposure period 4 hours, preparation interval 22 hours, ex-
posure date
Cul- % lis

Aberrations

ture

incl. |excl. |with Gaps Chromatid type | Chromosome | Other

gaps |gaps |ex- type

change o Tig b [ 7 [ d [ex|ib | if | id | cx |ma] cd

Solvent control: 0.5% culture medium without FCS without $9
1 7 2 0 4|11(2|0|0|0|0|0|0|O0]|O0]|O
2 1 0 0 1000|000 ]|]0]|]O|0}0]|O0
1+2 4 1 o |5|1|2(0|0|0|0|0]|]0]|]O0O}|O0O]O
Positive control: 600 ng/mL EMS without S9
1 37 33 15 4 |0|25/ 0|0 (23| 2| 2|0 | 0|0 |0
2 45 44 22 171013211283 |]1|0|0|1]|0
1+2 | 41 | 38.5 18,5 501|571 ]1|51]15|3|]0|0|1]60
Test item: 5000 pg/m ithout 89
1 5 3 t|]2|1|/0j0(0|0|0]|0C|O0|O
2 2 1 0 1/1¢(0]0|0}|0|1]0]|]0 0|00
1+2 | 3.5 2 0 2|1|l2(1|]0}10|1|0]0|O0O|0]|O
Test item: 2500 uglm-ithout S9
1 5 0 . ¢c(o0|0|O|OC}O]|O0O]|O|0O]|O0]|O
2 4 2 0 2|0(2|0|0|0}0]|0]|O|O0O]|O0O]|O
1+2 | 4.5 1 0 7|02 |00 o|0|O0O|O0O]|O|O
Test item: 1250 ugImL-without s9
1 5 1 o(1/0|0|0|0{O0O|O|O0O]|O0]|O
2 3 0 0 3|0|j]0|0O0|0O0|O0O|O|O0O|O0O|O|0]|O
142 | 4 | 05 0 7/o0]1]ololo[ofo]o[o[O0]O

Abbrevations: g = gap, ig = iso-gap, b = break, ib = iso-break, f = fragment, if = isofragment, d = dele-
tion, id = iso-deletion, ma = multiple aberration, ex = chromatid type exchange, cx = chromosome
type exchange, ¢d = chromosomal disintegration (pulverisation)
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Table 13.1-b  Experiment | with §9, exposure period 4 h, preparation interval 22 hours, exposure
date

Cul- % Aberrant cells Aberrations
ture

incl. |excl. |with Gaps Chromatid type | Chromosome | Other

gaps |gaps |ex- type

change '™ Tia b [ f [ d [ex|ib ] if | id | cx |ma]cd

Solvent control: 0.5% culture medium without FCS with S9
1 1 1 0 go|lo|1|0|O0|O0|O|O0O|O|0|0]|O0
2 3 0 0 3/0/0]0J0]0]0|0]O0]O0|0]O
142 2 0.5 0 3/!0|1|]0|0|0|O0|O0O|O0O|O]|O0]|O0
Solvent control of the positive control: 0.5% NaCl (0.9%) with S9
1 0 0 o |ojo|O0|O|jO|lO|O|O|0O|O|O0O|OC
2 3 2 0 1/10|l2|0|1|0|0|0|0|0]|0|O0
1+2 | 1.5 1 0 110|2|0|1|0|0|O0|0|0|0;0
Positive control: 35 ug/mL CPA with S9
1 38 26 5 2|7 (26| 3|0|5|0|1|0|1|0]|0
2 54 46 7 17/ 3 (83| 0|0 | 5|0|1|0|4|2|0
1+2 | 46 36 6 2910779 3 | 0|10 0|2 | 0| 5| 2|0
Test item: 5000 uglm-with S9
1 19 13 o600 |t1t|0|1|0|0]|]0]|O0
2 17 13 3 10/ 0|16| 0| 0| 2|0|0}0|1|0]|0
1+2 | 18 32|0{0(3|0|1}10|1]0]0
Test item: S9
1 20 M1(0|0|3|0|1]0|1|0]|0
2 5 2 0 3(of1/0|0|0|O0O|1T|C|O|1]|0
142 | 12.5 12| 0(0({3|0]2|0|1]|1|0
Test item: 1 S9
1 3 ojojojo0o}{o}lo|joj0|0}O0
2 3 1/0|0|0|0|O0|O0O}O0|0C|O
1+2 3 0.5 0 6l0|1|0;j0|0|0|0|O0O]0]|0]O0

Abbrevations: g = gap, ig = Iso-gap, b = break, ib = [so-break, f = fragment, if = isofragment, d = dele-
tion, id = iso-deletion, ma = multiple aberration, ex = chromatid type exchange, ¢x = chromosome
type exchange, cd = chromosomal disintegration (pulverisation)
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14 ANNEX 3: EXPERIMENT Il — DETAILED DATA

14.1 Aberrations

For the analysis of chromosomal aberrations, 100 well spread metaphases per culture
were scored. In the following tables, structural chromosome aberrations which were de-
termined in treatments Experiment Il without S mix and with S9 mix are given.

Table 14.1-a

exposure date

Exieriment Il without $9, exposure period 22 hours, preparation interval 22 hours,

Cul- % Aberrant cells Aberrations
e incl. |excl. |with Gaps Chromatid type | Chromosome | Other
gaps |gaps |ex- type

change o™ Tia b [ f [ d |ex|ib | if | id | cx |ma]cd
Solvent control: 0.5% culture medium without FCS without $9
1 6 4 0 1/1/3|0|0|0|0O|1|0]|0]|O0]|OC
2 3 1 0 2|10|0|0|0|J0O0C|1|0|]O0O]|0C|0]|O
1+2 | 45 | 25 0 3/1/%|0}]0|0|1(1]0|0|0]O0
Positive control: 300 pg/mL EMS without S9
1 34 | 29 3 [10]0]26[0]1]3|3]1]0]0[0]0
2 30 22 1 12112001 |]0|0|0|0]|0]|O0
1+2 | 32 | 255 2 221|148/, 0|1 |43 (1|00 ]0]O0
Test item: 4946 ng/mL without S9
1 1 1 o|oc|jo0o|l0|0O0|O0O|]1|0]0C|O]|O
2 2 1 0 1T/10(1]0|0|0|O0|O0C|]O|0]|O0]O
142 | 1.5 1 0 1|10(1|]0|0|O0O|O0|1]|]0|0]|O0]O0
Test item: 2473 p.glml.-nlithout S9
1 2 0 0 210|0|0|0}|O0O]|O0O|O0O|O]|]O|O0O0]O
2 1 1 0 o|0|1|/0|0|0}O0O|0]|O0|0O|0C]|O
1+2 | 1.5 | 05 0 2|0|1|0|0|O0O}O0O]|0O0|0O|O0O]|O0|O
Test item: 1236 pglm_without S9
1 1 0 o(o|0jo0o}jo|j]0oj0}jO|0]|O0|O
2 1 0 0 1|10(0|0|0O0|O0O|lO0O|0O0]O|0]|O0]|O
1+2 1 0 0 2| 0|/0;0|0|0|JO|0]|]O0O]|O}j0O0]|O
Abbrevations

d = gap, ig = iso-gap, b = break, ib = iso-break, f = fragment, if = isofragment, d = deletion, id = iso-
deletion, ma = multiple aberration, ex = chromatid type exchange, cx = chromosome type exchange,
cd = chromosomal disintegration {pulverisation)
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Table 14.1-b Experiment Il with $9, exposure period 4 hours, preparation interval 22 hours, expo-
sure date

Cul- % Aberrant cells Aberrations

ture
incl. [excl. |with Gaps Chromatid type | Chromosome Other
gaps |gaps |ex- type

change g lig [ b f]d]ex|[ib]if [id [ex|ma]|cd
Solvent control: 0.5% culture medium without FCS with S9

1 6 1 0 510|1|0|l0}j0|0|0|]0]00]|O0
2 5 1 0 4 | 0|1|0|O0O|lO0O|0O|0|O0]j0O0]O0)O
1+2 | 5.5 1 0 g|10|2|0|0|O|0|O0O|O|O|O0]|O
Solvent control of the positive control: 0.5% NaCl (0.9%) with S9

1 3 1 0 2(0|0|0|]O0|O|1T|0]|0]0]O0]O0
2 3 0 0 3|0|/0|0|O0O|O0O]|]O|O0O]j]O]|JO]O|DO

1+2 3 0.5 0 5(0j0j0|0O0|O0O|1|0|]0]0|0]O0
Positive control: 35 pg/mL CPA with $9
1 39 35 4 4 1 4|36|1|0|4|2|1|0]|0|0]0
2 49 41 7 12| 5 |50 0 | O
1+2 | 44 38 5.5 16| 9(86|1|0|9|4|3|0|2|0]|0

Test item: 4946 pg/mL _«ith S9
1 | 42 | 39 0|43/ 01|50 |0 [0 [5}1]|0

2 | 29 | 25 8 |7|2|26|0|0]|7 1|0 (O |0 |3][1
142 | 355 | 32 8.5 12|12 |68 0|1 (12|10 |0 |O 8120

Test item: 2473 uglm_:vith S9
1 | 12 | 10 o|12j0|1|0|0|0|J0|0|O0 |0

o
N
N
o
N
(=]
o

o

2 22 | 16 2 glof17]o]ol1|ofJofo[1]|1]0
1+2 | 17 | 13 1 14 0]29lo0o[1}1]o]oflof[1][1]0O
Test item: 1236 pglmL_vith S9

1 2 1 o[1]J]ofofJofJofJoJo]Jo|oOo]oO
2 3 1 0 3lo[2]lojojloflojolofo]O]oO
1+2 | 2.5 1 0 4|ol3[o]lo[o|]o|lo]o|o]o0Oo]|O
Test item: 618 ngmL_Nith S9

1 5 1 ol]1Jofjo]ofJoJo[o|o]o]|oO
2 3 1 0 2lol1]o0]lof[ofolo]olo]oOo]oO
1+2 | 4 1 0 6| 0|l2]o]lo]ofo|lo]o|0o]oO]oO

Abbrevations see table on previous page

page 22 of 27



Phase Report Phase Report

Study No.
Test [tem

15 ANNEX 4: BIOMETRY

15.1 Equation

Statistical evaluation was made following Richardson, C., Wiliams, D.A., Allen, J., Am-
phlett, G.E., Chanter, D.O., and Phillips,B. (1988), Analysis of data from in vitro cytogenet-
ic assays, In Statistical Evaluation of Mutagenicity Test Data (ed D,J, Kirkland), 141-154,
Cambridge University Press, Cambridge. The following equation was used for the calcula-
tion of the p of each distribution:

{a 4 b))l c+ d)a+ c){b+ d)!
Yola) = rlatbleld! |

The resuiting probability of the respective distribution was halved and the probabilities of
the more extreme distributions (down to a value of 0 in the controls) were added to give
the cumulated p-value of the tail of the distribution.
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Statistical significance at the five per cent level (p <0.05) was evaluated by means of
Fisher's exact test. Evaluation was performed only for cells carrying aberration excluding

gaps.

Table 15.2-a Biometry of Experiment |

Concentration / test group Aberrant cells in % p-value

exclusive gaps
Experiment I: exposure period 4 hrs without $9, exposure d-

Solvent control: 0.5% (viv) Culture me- 10 _

dium without FCS '

Positive control: 600 pg/mL EMS 38.5° < 0.0001

Test tem: 4549 s [ 20 0225

Test item: 2470 pglm_ 1.0 n.c.
0.5 n.c.

Test item 1240 pglm_

Experiment |: exposure period 4 h

rs with S9, exposure date-

Solvent control

0.5% (viv) Culture medium without FCS 0.5 -
Solvent control of the positive control: 1.0 N
0.5% NaCl (0.9%)

Positive control: 35 ug/imL CPA 36.0° < 0.0001
Test item: 4940 pg/m 13.0° < 0.0001
Test item: 2470 pg/m 7.0° < 0.001
Test item 1240 pg/mL 0.5 h.c.

n.c.: not calculated as the aberration rate is equal or lower than the control rate
S. Aberration rate is statistically significant higher than the control rate
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15.3 Biometry of Experiment Il

No

Statistical significance at the five per cent level (p <0.05) was evaluated by means of
Fisher's exact test. Evaluation was performed only for cells carrying aberration excluding

gaps.
Table 15.3-a Biometry of Experiment Il

Concentration / test group

Aberrant cells in %
exclusive gaps

p-value

Experiment II: exposure period 4 hrs without S9, exposure date-

Solvent control:

0.5% (v/v) Culture medium without FCS 2.5 -
Positive control: 300 ug/mL EMS 25.5% < 0.0001
Test item: 4940 pglm_ 1.0 n.c.
Test item: 2470 pg/mL| 0.5 n.c.
Test item 1240 po/mLi G 0 n.c.

Experiment [I: exposure period 4 hrs with $9, exposure da

Solvent control:

0.5% (v/v) Culture medium without FCS 1.0 -
Solvent control of the positive control: 05 3
0.5% NaCl (0.9%)

Positive control: 35 ug/mL CPA 38.0° < 0.0001
Test item: 4940 pg/mL ||| N 32.0° <0.0001
Test item: 2470 ngmL_ 13.08 <0.0001
Test item: 1240 pg/m 1.0 . ne
Test item 620 pglm- 1.0 n.c.

n.c. Not calculated as the aberration rate is equal or lower than the control rate
S Aberration rate is statistically significant higher than the control rate
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16 ANNEX 5: HISTORICAL LABORATORY CONTROL DATA

16.1 Percentage of Aberrant Cells in Human Lymphocytes

Table 16.1-a

Historical Aberrant Cells

Test
group
Concent-
ration

Cells
scored

Aberrant cells in %

Inclusive gaps

Exclusive gaps*

with exchanges

Range

Mean

Calcu.
range*

Range

Mean

Calcu.
range*

Range | Mean | Calcu.
ran-

Without S9

Solvent
control
A.dest
0.5% {viv)

2800

0.0-5.0

23

0.6-4.0

0.0-2.5

08

-0.2-1.2

0.0-05 0.0 -0.1-0.2

Solvent
confro!
DMSO
0.5% (viv)

400

0.0-5.0

2.5

-1.0-6.0

0.0-1.0

0.5

-0.21.2

0.0-0.0 0.0 0.0-0.0

Solvent
confrol
Medium

800

1.5-4.0

3.0

1.9-4.1

0.0-2.5

1.3

0.2-2.3

0.0-0.0 0.0 0.0-0.0

Positive
contro!
EMS 300-
600 pg/ml

4000

18.0-43.0

319

24.1-39.6

15.5-39.5

26.9

20.2-33.5

1.5-20.0 5.1 1.2-9.0

With §9

Solvent
control
A.dest
0.5% (viv)

2800

0.0-5.0

23

0838

0.0-3.5

1.3

0223

0.0-0.0 0.0 0.0-0.0

Solvent
control
DMSO
0.5% {viv)

400

0.1-2.0

1.1

-0.3-2.4

0.1-2.0

1.1

-0.3-2.4

0.0-0.0 0.0 0.0-0.0

Solvent
control
Medium

800

0.5-3.0

2.1

1.0-3.2

0.5-1.5

1.0

0614

0.0-0.0 0.0 0.0-0.0

Positive
control
CPA 35

4000

21.5-47.5

37.5

29.6-45.4

16.5-42.5

31.0

23.5-38.5

0.0-8.0 38 1.5-6.3

| ug/ml

* Calculated range = Mean +/- standard

deviation
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sohtogters drol Jshre nach dar lobnan [qenaidion zu
Seamirgan, o diessls Antrag wind der Prifsiantat
resy Ablaw’ dar Fnel sus dem deutschen GLP.
{ibanwasungse JrEmT genammar und diasa GLE
Beschsinigmg verisr e Gitlgket.

.g{l..'“gg.ﬁ. ¥
Drdng. Pla H - , %
{ame und Funkbion der vrantwortiichen

e & funclion of responsible person)

Rarid an ke Asoeption sapor i can Gs oos-
finnad, that the sest zita iz able o condudc! 1ne
sloramantoned phasos of shuding in toplianss
withi the Princiolss af BLP.

warfiioaticn of the comalaraa o ira tast siw with
the Prirciios of sha GLP Fas o be appiizd jof ool
iabar ihan thres voaes ator the st nupeehon.
Blagang this e, e teay site wilt e laken ot of
tha Gannar GL™-Afonitoring Frogesr iz and i
GLP Cartficals bacomes rwalt,

MESSEN Kalssr-Friedrich-Strabe 7, 55116 Mainz
BEWERTEN t l {Nama usd Adresse der GLP-Ubsrwashungshehbads /
BERATEN ' Nawe and adress of the GLP Manitaring Autherity}
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